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(57) ABSTRACT

A display device includes a display panel including a first
surface, a second surface opposed to the first surface, and a
side surface extending between the first surface and second
surface, a frame fixed to the first surface of the display panel
by a double-sided tape, and a capacitive touch panel adhered
to the second surface of the display panel. The frame
includes a first portion opposed to the first surface of the
display panel, and a second portion surrounding the side
surface of the display panel and opposed to a rear surface of
the capacitive touch panel. The capacitive touch panel has a
protruding end portion which protrudes beyond one end of
the display panel. The protruding end portion overlaps the
second portion of the frame, and a gap is delimited between
the protruding end portion and the second portion of the
frame.

3 Claims, 3 Drawing Sheets
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1
LIQUID CRYSTAL DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

This application is a continuation of U.S. application Ser.
No. 13/267,269, filed Oct. 6, 2011, the contents of which are
incorporated herein by reference.

The present application claims priority from Japanese
application JP 2010-230803 filed on Oct. 13, 2010, the
content of which is hereby incorporated by reference into
this application.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a liquid crystal display
device.

2. Description of the Related Art

In recent years, there has been increasing demand for
reduction in size of a liquid crystal display panel, and hence
further studies have been made to narrow a frame edge
region in a periphery of a display region. As a result, it has
become possible to narrow the frame edge region, with the
result that, even in the same display region, the number of
panels which can be taken from one mother panel is
increased, which provides an effect of contributing to cost
reduction. Meanwhile, there has been developed a device in
which another panel is overlapped onto the liquid crystal
display panel. For example, Japanese Patent Application
Laid-open No. 2010-61026 discloses a device in which a
touch panel is overlapped onto the liquid crystal display
panel.

As described above, although the liquid crystal display
panel has been reduced in size, reduction in size of the touch
panel has not been progressed. As a result, the touch panel
is larger in size than the liquid crystal display panel, and an
end portion of the touch panel extends off from the liquid
crystal display panel. Further, the touch panel extends off
also from a frame holding the liquid crystal display panel.
Therefore, the end portion of the touch panel is in a floating
state, which leads to easy breakage.

SUMMARY OF THE INVENTION

The present invention has an object to provide a liquid
crystal display device in which breakage of an electronic
panel adhered to a liquid crystal display panel is prevented.

(1) Aliquid crystal display device according to the present
invention includes: a liquid crystal display panel including:
apanel substrate, which has a front surface and a rear surface
on a side opposite to the front surface; and polarizing plates,
which are arranged so as to sandwich the panel substrate; a
frame, which is fixed to the rear surface of the panel
substrate; a backlight unit, which is arranged inside the
frame; and an electronic panel, which is overlapped onto the
panel substrate on the front surface side of the panel sub-
strate, in which the electronic panel includes a protruding
end portion, which extends off from the panel substrate, in
which the frame includes: a first portion, which is opposed
to the rear surface of the panel substrate; and a second
portion, which is provided upright from the first portion on
a lateral side of the panel substrate in a direction of the
protruding end portion of the electronic panel, and in which
the protruding end portion of the electronic panel is opposed
to the second portion in a non-adherent state. According to
the present invention, although the electronic panel is pro-
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2

truded from the panel substrate, the protruding end portion
of the electronic panel is supported by the second portion of
the frame. In this manner, it is possible to prevent breakage
of the electronic panel adhered to the panel substrate.

(2) In the liquid crystal display device according to the
above-mentioned item (1), the second portion may have a
surface, which is opposed to the protruding end portion of
the electronic panel, the surface being closer to the protrud-
ing end portion of the electronic panel relative to the rear
surface of the panel substrate.

(3) In the liquid crystal display device according to the
above-mentioned item (1), a gap between the second portion
and the protruding end portion of the electronic panel may
be 0.15 mm or smaller.

(4) In the liquid crystal display device according to any
one of the above-mentioned items (1) to (3), the electronic
panel may include an outer periphery end portion including,
in addition to the protruding end portion, which extends off
from the panel substrate, an opposing end portion, which is
opposed to the panel substrate, the electronic panel may
have a rectangular and planar shape, three sides of the
rectangular and planar shape may correspond to a leading
end of the protruding end portion, and a remaining side of
the rectangular and planar shape may correspond to a
leading end of the opposing end portion.

(5) The liquid crystal display device according to the
above-mentioned item (4) may further include a spacer,
which is interposed between the opposing end portion of the
electronic panel and the panel substrate.

(6) In the liquid crystal display device according to the
above-mentioned item (5), corresponding one of the polar-
izing plates may be adhered to the front surface of the panel
substrate in a manner avoiding an end portion of the front
surface, the electronic panel may be adhered to the corre-
sponding one of the polarizing plates, and the spacer may be
positioned at the end portion of the front surface.

(7) In the liquid crystal display device according to the
above-mentioned item (6), the panel substrate may include
a first substrate and a second substrate, the corresponding
one of the polarizing plates may be adhered to the first
substrate, the second substrate may be protruded from the
first substrate, and the liquid crystal display device may
further include an integrated circuit chip and a flexible
printed wiring board, which are mounted on a portion of the
second substrate protruded from the first substrate.

(8) In the liquid crystal display device according to the
above-mentioned item (7), the spacer may be mounted on
the first substrate in a manner avoiding the second substrate.

(9) In the liquid crystal display device according to any
one of the above-mentioned items (1) to (8), the electronic
panel may be one of a touch panel and a parallax barrier
panel for achieving auto-stereoscopic display.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:

FIG. 1 is a plan view illustrating a liquid crystal display
device according to an embodiment of the present invention;

FIG. 2 is a sectional view taken along the line II-1I of the
liquid crystal display device illustrated in FIG. 1;

FIG. 3 is a sectional view taken along the line III-III of the
liquid crystal display device illustrated in FIG. 1; and

FIG. 4 is a plan view of a frame according to the
embodiment of the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

Hereinafter, an embodiment of the present invention is
described with reference to the drawings.
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FIG. 1 is a plan view illustrating a liquid crystal display
device according to the embodiment of the present inven-
tion. FIG. 2 is a sectional view taken along the line II-II of
the liquid crystal display device illustrated in FIG. 1. FIG. 3
is a sectional view taken along the line III-III of the liquid
crystal display device illustrated in FIG. 1. FIG. 4 is a plan
view of a frame of the liquid crystal display device accord-
ing to the embodiment of the present invention, when
viewed from a liquid crystal panel side.

The liquid crystal display device includes a liquid crystal
display panel 101. A panel substrate 10 has a panel substrate
front surface 12 and a panel substrate rear surface 14 on a
side opposite to the panel substrate front surface 12. The
liquid crystal display panel 101 includes a first substrate 16
and a second substrate 18 (both are, for example, glass
substrates), and liquid crystal (not shown) is interposed
therebetween. An outer surface (surface on a side opposite
to the second substrate 18) of the first substrate 16 corre-
sponds to the panel substrate front surface 12, and an outer
surface (surface on a side opposite to the first substrate 16)
of'the second substrate 18 corresponds to the panel substrate
rear surface 14. Onto each of the front surface 12 and the
rear surface 14 of the panel substrate 10, a polarizing plate
20 is adhered. The liquid crystal display panel 101 is formed
of the panel substrate 10 and the polarizing plates 20
arranged so as to sandwich the panel substrate 10. For
example, onto the first substrate 16 (front surface 12), the
polarizing plate 20 is adhered in a manner avoiding an end
portion of the front surface 12.

The first substrate 16 is a color filter substrate, and the
second substrate 18 is a thin film transistor (TFT) substrate
(or array substrate) including thin film transistors, pixel
electrodes, wiring, and the like. A driving method of the
liquid crystal display panel 101 may be any one of an
in-plane switching (IPS) method, a twisted nematic (TN)
method, a vertical alignment (VA) method, and the like, and
electrodes and wiring corresponding to the selected method
are formed.

As illustrated in FIG. 3, the second substrate 18 is
protruded from the first substrate 16. For example, the first
substrate 16 and the second substrate 18 are each formed
into a rectangular and planar shape, and an end portion of the
second substrate 18 is protruded from one side of the first
substrate 16. Onto the portion of the second substrate 18
protruded from the first substrate 16, an integrated circuit
chip 22 (for example, semiconductor chip) is mounted, and
further, a flexible printed wiring board 24 is fixed. The
flexible printed wiring board 24 is fixed at a position closer
to the leading end of the second substrate 18 relative to the
integrated circuit chip 22. The integrated circuit chip 22 has
a driver circuit (not shown) for driving the liquid crystal
built therein. The flexible printed wiring board 24 is elec-
trically connected to the liquid crystal display panel 101 and
the integrated circuit chip 22.

FIG. 4 is a plan view of a frame 26, when viewed from the
panel substrate 10 side. Onto the rear surface 14 of the panel
substrate 10, the frame 26 made of, for example, a resin or
a metal is fixed. The panel substrate 10 and the frame 26 are
fixed to each other with a double-sided tape 28. A first
portion 30 of the frame 26 is opposed to the rear surface 14
of the panel substrate 10. Specifically, the first portion 30 is
formed into a frame shape, and is opposed to an end portion
of the liquid crystal display panel 101. Therefore, the rear
surface 14 of the panel substrate 10 faces a space surrounded
by the frame of the first portion 30. Inside the rectangular
frame 26, a rectangular space 31 is formed. In the space 31,
a backlight unit described later is housed. The first portion
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30 of the frame 26 is arranged adjacent to the space 31 in a
manner surrounding the entire circumference of the space
31. Further, outside the first portion 30, a second portion 32
is arranged along three sides of the frame 26. Onto a portion
of the second substrate 18 opposed to a side of the frame 26
on which the second portion 32 is not formed, the above-
mentioned integrated circuit chip 22 and flexible printed
wiring board 24 are fixed.

As illustrated in FIG. 2, the second portion 32 of the frame
26 is formed upright from the first portion 30 on the lateral
side of the panel substrate 10. Further, the second portion 32
is arranged on the lateral side of the panel substrate 10.
Specifically, an upper surface (surface facing in the same
direction as the front surface 12) of the second portion 32 is
higher than the rear surface 14 of the panel substrate 10, and
further, may be higher than the front surface 12 of the panel
substrate 10.

Inside the frame 26, the backlight unit including a light
guide plate 34 is arranged. The light guide plate 34 is a
member for converting light of a light emitting diode (not
shown) as a point light source into a planar light source to
illuminate the liquid crystal display panel 101.

An optical sheet group 36 is arranged between the liquid
crystal display panel 101 and the light guide plate 34. The
optical sheet group 36 includes a diffusion sheet, a prism
sheet, and the like. Further, below the light guide plate 34
(on a side opposite to the optical sheet group 36), a reflection
sheet 38 is arranged. The reflection sheet 38 is fixed to the
frame 26 (specifically, the first portion 30) with a double-
sided tape 128.

An electronic panel 40 is overlapped on the panel sub-
strate 10 on the front surface 12 side of the panel substrate
10. The electronic panel 40 may be a capacitive touch panel
or touch panels of other types, or a parallax barrier panel (for
example, parallax barrier 3D liquid crystal panel) for achiev-
ing auto-stereoscopic display.

The electronic panel 40 is adhered to the liquid crystal
display panel 101 with an adhesive or a pressure-sensitive
adhesive (not shown) having flexibility. When the polarizing
plate 20 is adhered to the panel substrate 10, the electronic
panel 40 is adhered to the polarizing plate 20. In other
words, the electronic panel 40 is adhered to the panel
substrate 10 through intermediation of the polarizing plate
20 with the adhesive or the pressure-sensitive adhesive
provided on both sides of the polarizing plate 20.

The electronic panel 40 has a protruding end portion 42,
which extends off from the panel substrate 10. For example,
the entire outer periphery end portion of the electronic panel
40 may extend off from the panel substrate 10, but in this
embodiment, a part of the outer periphery end portion of the
electronic panel 40 extends off from the panel substrate 10,
and the remaining part thereof does not extend off from the
panel substrate 10. Note that, an outer shape of the polar-
izing plate 20 in a surface direction (X-Y direction) is
smaller than an outer shape of the panel substrate 10.
Further, the polarizing plate 20 is adhered to the panel
substrate 10 so as not to extend off therefrom, and hence the
outer shape of the panel substrate 10 in the surface direction
is the same as an outer shape of the liquid crystal display
panel 101 in the surface direction.

As illustrated in FIG. 2, the second portion 32 is formed
upright from the first portion 30 of the frame 26 in a
direction approaching the protruding end portion 42 of the
electronic panel 40. Further, the protruding end portion 42 of
the electronic panel 40 is opposed to the second portion 32
of'the frame 26 in a non-adherent state. In this specification,
the “non-adherent state” refers to a state in which neither
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adhesion nor pressure-sensitive adhesion is observed, but
contact may be observed. The surface of the second portion
32 opposed to the protruding end portion 42 of the electronic
panel 40 is closer to the protruding end portion 42 of the
electronic panel 40 relative to the rear surface 14 of the panel
substrate 10. A gap G, between the protruding end portion
42 of the electronic panel 40 and the second portion 32 is
preferred to be 0.15 mm or smaller.

The outer periphery end portion of the electronic panel 40
includes, in addition to the protruding end portion 42, which
extends off from the panel substrate 10, as illustrated in FIG.
3, an opposing end portion 44 opposed to the liquid crystal
display panel 101 (second substrate 18). The electronic
panel 40 has a rectangular and planar shape, and three sides
of the rectangular shape correspond to a leading end of the
protruding end portion 42, and the remaining one side of the
rectangular shape corresponds to a leading end of the
opposing end portion 44.

Between the opposing end portion 44 of the electronic
panel 40 and the panel substrate 10, a spacer 46 is inter-
posed. The spacer 46 is made of a resin (for example,
polyethylene terephthalate (PET)). The spacer 46 is
mounted on the first substrate 16 (for example, end portion
of'the first substrate 16) of the panel substrate 10. The spacer
46 is provided in a manner avoiding contact with the second
substrate 18, and as illustrated in FIG. 3, may extend off
from the first substrate 16 to protrude above the second
substrate 18. The spacer 46 is positioned at the end portion
of the front surface 12 (accurately, outer surface of the first
substrate 16) of the panel substrate 10. The electronic panel
40 (opposing end portion 44) and the spacer 46 are provided
in at least the non-adherent state, preferably in a non-contact
state, and a gap G, therebetween is preferred to be 0.1 mm
or smaller. Further, the electronic panel 40 (opposing end
portion 44) and the integrated circuit chip 22 are provided in
at least the non-adherent state, preferably in the non-contact
state. Note that, as illustrated in FIG. 1, onto the opposing
end portion 44 of the electronic panel 40, a flexible printed
wiring board 124 is fixed, which is electrically connected to
an inner circuit of the electronic panel 40.

According to this embodiment, the electronic panel 40 is
protruded from the panel substrate 10, but the protruding end
portion 42 thereof can be supported by the second portion 32
of the frame 26. In this manner, it is possible to prevent
breakage of the electronic panel 40 adhered to the panel
substrate 10. In this embodiment, the panel substrate 10,
which is smaller in size than the electronic panel 40, is used,
and hence a large number of panel substrates 10 can be taken
from one mother substrate, which allows production at low
cost.

The present invention is not limited to the embodiment
described above, and various modifications may be made
thereto. For example, the structure described in the embodi-
ment may be replaced by substantially the same structure, a
structure providing the same action and effect, and a struc-
ture which may achieve the same object.

What is claimed is:

1. A display device, comprising:

a display panel including a first surface, a second surface
opposite the first surface, and a first side surface
extending between the first surface and the second
surface;
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a capacitive touch panel over the display panel, the
capacitive touch panel having a rear surface facing the
second surface of the display panel;

a frame including a first portion and a second portion, the
first portion of the frame having an upper surface facing
the first surface of the display panel, the second portion
of the frame having a second side surface facing the
first side surface of the display panel, and the second
portion of the frame having a top surface facing the rear
surface of the capacitive touch panel; and

a spacer over the display panel,

wherein
the capacitive touch panel comprises a protruding end

portion extending beyond at least one end of the
display panel,
the protruding end portion of the capacitive touch panel
has a first edge that overlaps the second portion of
the frame,
the capacitive touch panel comprises a second edge that
overlaps the second surface of the display panel,
the protruding end portion of the capacitive touch panel
and the second portion of the frame are separated by a
gap, and
the spacer is separated from the capacitive touch panel by
an air gap.
2. The display device according to claim 1, wherein the
second surface of the display panel is on a first level, a third
surface of the display panel is on a second level over the first
level, the second surface of the display panel is farther from
the capacitive touch panel than the third surface of the
display panel, and the spacer is over the third surface of the
display panel.
3. A display device, comprising:
a display panel including a first surface, a second surface
opposite the first surface, and a first side surface
extending between the first surface and the second
surface;
a capacitive touch panel over the display panel, the
capacitive touch panel having a rear surface facing the
second surface of the display panel; and
a frame including a first portion and a second portion, the
first portion of the frame having an upper surface facing
the first surface of the display panel, the second portion
of the frame having a second side surface facing the
first side surface of the display panel, and the second
portion of the frame having a top surface facing the rear
surface of the capacitive touch panel,
wherein
the capacitive touch panel comprises a protruding end
portion extending beyond at least one end of the
display panel,

the protruding end portion of the capacitive touch panel
has a first edge that overlaps the second portion of
the frame,

the capacitive touch panel comprises a second edge that
overlaps the second surface of the display panel,

the protruding end portion of the capacitive touch panel
and the second portion of the frame are separated by
a gap, and

the gap between the capacitive touch panel and the
second portion of the frame is an air gap.
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